Using data from police records, this study examined risk factors related to 940 workplace homicides occurring in Chicago between 1965 and 1990. Black men were predominantly both victims (49%) and offenders (75%). The median age for victims was 42 years, but only 25 years for offenders. Women (40% ) were more likely than men (6 %) to be killed by intimates. Firearms were involved in 83 % of all homicides, and robbery was the primary motive (62% ). Workplace homicides occurred most frequently in taverns (22%). Alcohol use by tavern workers was involved in 48% of the homicides. Wide disparity in the number of workplace homicides occurred in Chicago's 77 community areas. Strategies to deter robbery and alcohol use, as well as to prevent domestic violence in the workplace, need to be implemented and evaluated. Occupational health nurses playa pivotal role in effective violence prevention.
Similarly, homicide has dropped from the leading to the secondary cause of occupational fatalitie s for Blacks and Hispanics (BLS, 2001a; Moracco, 2000; Toscano, 1997) . Blacks and other races had approximately twice the risk of being killed at work compared to Whites (Hewitt, 1997; Moracco, 2000; Vassallo, 1997) .
Peak hour for homicide in the workplace occurs between 4 p.m. and 5 p.m. Few studies report either month or day of the week. Homicides occurred evenly across the months, but no consistent day emerged (Hewitt, 1997; Kraus, 1995) . In national level studies, 60% or more of workplace homicides involved the commission of another crime, such as a robbery (Janicak, 1999; Kraus, 1995; Toscano, 1998) and 75% are committed with a firearm (Hewitt, 1997) .
Offenders were infrequently work associates (6%) or personal acquaintances, including intimates (4%) (Hewitt, 1997) . However, recent national and state level data showed domestic violence was involved in the death of approximately one in six women murdered at work (Moracco, 2000; Toscano, 1997 Toscano, , 1998 . In a study of 361 workplace homicides, Moracco (2000) found intimates killed 75% of women who died because of a dispute at work as compared to 16% of men. However, in the majority of workplace homicides, information about the assailant is not available. Thus, these figures must be viewed with caution. Duda (1997) notes that once a woman leaves an abusive relationship, the workplace may be the only place the abuser can find and harm her.
Only two studies have examined the presence of alcohol in body fluids of homicide victims (Davis, 1987; Moracco, 2000) . Davis (1987) reported 32% of the male victims employed in eating and drinking establishments had blood alcohol levels at or above O.lOg/dL (the criterion generally used to determine intoxication [National Highway Transportation Safety Administration, 1999] ). Although not analyzed separately by gender, Moracco (2000) reported 13% of workplace homicide victims had blood alcohol levels above 0.10 g/dL. Further, 25% of women who died as a result of a dispute had elevated blood alcohol levels. The researchers found no studies identifying the use of alcohol by offenders or the use of other drugs by victims or offenders. As noted by Greenberg (1999) , workers' use of alcohol and other substances is a major concern of employers.
The purpose of this study was to describe trends in homicides that occurred between 1965 and 1990 in Chicago workplaces using data from a criminal justice data source. An advantage of criminal justice data is they provide information about the circumstances surrounding workplace violence. This type of information is infrequently available in health related data sources, such as death certificates and medical examiners' or coroners' reports.
An epidemiological conceptual framework of person, place, and time or event was used to describe risk factors for workplace violence and rates (Hewitt, 1997; Levin, 1992) . Risk factors were examined in relation to the characteristics of the victims and offenders, occupation and industry of employment, community area, nature of the crime, manner of death, and circumstances surrounding the event. SEPTEMBER 2002, VOL. 50, NO.9 What Does This Mean for Workplace Application?
Occupational health nurses need to work collaboratively to set policies and implement environmental changes to reduce homicide in the workplace. For example, domestic violence must be addressed to reduce the risk of homicide, particularly to women workers. Also, in businesses in which money is handled or other valuables are present, occupational health nurses need to help implement engineering and administrative controls to reduce the risk of robbery associated with an increased risk of homicide. Inaddition, occupational health nurses need to implement controls to reduce the risk of violence in eating and drinking establishments where customers and employees may be under the influence of alcohol. Finally, occupational health nurses need to work with the community and governmental agencies to address social and economic disparities associated with increased risk of workplace homicide.
METHODS

Study Design and Data Source
This study examined homicide data in Chicago occurring between 1965 and 1990. These data were obtained from police reports on all homicide cases recorded during the study years, which are part of the National Institute of Justice's Data Resources Program (Block, 1994) . This Chicago Homicide Dataset is considered one of the largest and most detailed datasets available on fatal violence collected in the United States. Every homicide documented in police records was abstracted into the dataset with more than 200 variables and 19,351 cases, regardless of victims' age.
For the current study, the authors created a subset of data on workplace homicides containing descriptive information about the victim(s), location of the homicide or where the body was found, as well as information about the offender(s), weapon used, motive, and circumstances surrounding the incident. To be comparable to other workplace homicide studies, victims younger than age 16 were excluded .
Data Classification
The original dataset did not include a specific variable of workplace homicide. In addition, it did not include information about occupation unless the victim was a police officer, security guard, or cab driver. As a result, known risk factors for workplace violence and previous experience with homicide data obtained from medical examiners ' reports were used to construct the variable workplace homicide. For purposes of this study, "worksite" and "work related" homicides were classified as workplace homicides, which is consistent with the Occupational Safety and Health Administration's (OSHA) definition of work related (OSHA, 1994) . The tFirst offender race is based onn =829. tWhere history of violence was recorded for known first offenders (n =513).
OSHA considers workplace homicides to include those homicides caused by an event on the employers' premises (i.e., worksite) and homicides that occur off premises if the victim was engaged in work related activities or present as a condition of employment.
To capture all possible incidents of workplace homicides, additional circumstances where workplace homicides might occur were considered. For example, when the victim was identified as police officer or security guard, the homicide was classified as a workplace homicide, regardless of where the incident occurred. Furthermore, other homicides were classified as occurring in the workplace if the death occurred at a worksite and the relationship between the victim and offender was deemed as work related or if robbery was the motive. Lastly, to capture domestically related acts, this study included homicides occurring in a worksite, even when the victim had a familial relationship to the offender. Homicides associated with atypical worksites, such as trucks or streets, also were classified as work related when a business or work relationship existed between the victims and the offenders.
The dataset contained information about the use of alcohol and other drugs used by the victims or offenders. However, data about drugs were incomplete. In addition, the dataset captured homicides occurring during the commission of another crime, referred to as "instrumental homicides," in which the intent was not to hurt or kill, but to take money or property (Block, 1995) . In contrast, "expressive homicides" were those in which the primary intent was violence.
Data Analysis
Workplace homicides were described using frequencies and percentages, as well as median values for age distributions of victims and offenders. Chi square statistic was used for comparison of nominal level data. Rates for workplace homicides were computed for 5 year intervals, then reported by average annual rates.
Denominator data were based on the Illinois Department of Employment Security data for the years 1974, 1980, and 1989 . These years were used because data collection did not occur before 1974 and data collection methods changed substantially in 1990, which adversely affected the comparability of labor force participation data (R. Reinhold, Illinois Department of Employment Security, personal communication, January 26, 1998). Although multiple offenders sometimes were recorded, the researchers limited analysis to first offenders because of missing data. Analyses were performed using SAS (SAS Institute, Cary, NC) and Epi Info (Centers for Disease Control and Prevention, Atlanta, GA).
RESULTS
Overall, data classification procedures resulted in a final sample size of 940 workplace homicides (N). Data were available on 830 offenders. The results are presented in relation to the conceptual framework of person, place, and time or event.
Person Factors
The majority of workplace homicide victims were men between ages 16 and 49, with a median age of 42 years (Table I) . Nearly half of the victims were Black (49%, n = 458). Although Black and White women were equally represented (43%) among the homicide victims, Black men were overrepresented (49%) compared to their proportion residing in Chicago (38%) (data not shown). Among the victims killed at work, 43 were security guards, 49 were cab drivers, and 58 were police officers (data not shown). As previously discussed, these are the only occupations identified in the dataset. Ten percent of the workplace homicide incidents had more than one victim, with a maximum of five victims. The offenders were predominantly Black men with a median age of 25 years (Table I) . Black men were overrepresented (75%) among first offenders compared to their proportion in Chicago (38%) (data not shown). A notable proportion (79%) of known offenders (n = 513) had a prior record of violent crimes. In 91% of the cases, the relationship of the offender to the victim was determined (n = 857) ( Table 2) . Offenders were most likely to be strangers (56%, n = 476) or customers (13%, n = III). However, 31% (n = 262) of the offenders were known to the victims-this included victims' coworkers and intimates. Gender specific analyses showed the proportion of men killed by intimates or family was 6%, which was significantly less than the 40% of women who were killed by intimates or family (X 2 [I, N = 940] = 166.7, p = .001) (data not shown).
Place Factors
Business establishments that involved the exchange of money had the highest percentage of homicides (Table 3) , with taverns making up almost one fourth (22%) of the workplace homicides. Chicago is divided into 77 community areas, which differed widely in the number of workplace homicides reported. In the 26 year period, 21 (27%) of the community areas experienced few (1 to 3) or no workplace SEPTEMBER 2002, VOL. 50, NO.9 (Table 4) . One of these five areas, the Near North Side had a higher median income and lower unemployment rate than Chicago overall. The Near North Side is a major retail center with high cost residential property. In contrast, the other four areas had lower median incomes and higher unemployment. These areas are residential with clusters of small retail businesses. Among the five areas with the greatest prevalence of workplace homicide, no racial or ethnic patterns emerged (U.S. Bureau of the Census, 1990).
Time and Event Factors
The greatest percentage of workplace homicides occurred in November (10%, n = 94) and December (II %, n = 102) compared to other months of the year.
The peak day of the week was Friday (20%, n = 185).
The time of death (or discovery of the body) was missing for a substantial proportion of workplace homicides (76%). Based on the 230 cases in which time of death was recorded, the peak time was between 8 p.m. and 9 p.m. The annual rate of workplace homicide (per 100,000) for the 5 year intervals ranged from a low of 1.6 (1986 to 1990) to a high of 3.7 (1971 to 1975) .
Most workplace homicides were instrumental homicides. Robbery was involved in 62% of the cases (Table  5) . Altercations, including domestic and money disputes, accounted for 22% (n = 205) of the homicides. The overwhelming majority of workplace homicide victims died of gunshot wounds (83%) and 66% of robbery related homicides (data not shown). Where data were available (n = 787), alcohol use was present in 18% of victims or offenders as a whole (data not shown). Forty eight per- Census (1990) cent of the 210 tavern workers had used alcohol at the time of the homicide. Alcohol use by workers killed in taverns, but not in other locations, was prevalent for men (48%) and for women (56%). Only two sexual altercations were reported (data not shown).
DISCUSSION
Overall, workplace victims in Chicago between 1965 and 1990 were Black men ages 25 to 49, which is different from previous studies noting the predominance of White men (Hewitt, 1997; Kraus, 1995; Moracco, 2(00) . A greater proportion of Black individuals were homicide victims compared to their representation in the Chicago population, whereas Latinos were underrepresented. 
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In this study, the proportion of women killed at work by intimates or family was substantially higher than previous studies that included urban and rural areas (Moraeco, 2000; Toscano, 1997) . The proportion of men killed by intimates or family members was similar to other studies (Moracco, 2000; Toscano, 1997) . Findings from this study support the conclusion by other researchers that the workplace is not a safe haven for women (Duda, 1997; Moracco, 2(00) .
The majority of homicides occurred in businesses dealing with the public where money was handled. Firearms were the weapons of choice, as reported elsewhere (Hewitt, 1997; Kraus, 1995; Moracco, 2(00) . Similar to national and state level data (Moracco, 2000; Toscano, 1997) , two thirds of workplace homicides in Chicago occurred during robberies or other crimes (instrumental). Workplace homicides clustered in a few community areas with low socioeconomic indicators and a single major retail area with high cost residential property.
This study found a higher percentage (48%) of alcohol use by men who worked in taverns, but not in restaurants, compared to those reported by Davis (1987) (32%) . Although based on small numbers, an even higher proportion of women tavern workers (56%) in this study had elevated blood alcohol levels at time of death. Comparable data related to blood alcohol levels in women killed at work have not been reported.
Findings from this study substantially agree with other reports found in the literature. However, in this urban setting, a disproportionate number of Black men were homicide victims and a high proportion of tavern workers killed on the job were under the influence of alcohol-findings not identified elsewhere.
One of the challenges in any epidemiological study, including this one, is to have appropriate denominator data available to calculate rates which permit comparisons within and across studies. Because denominator data were not available to calculate rates for specific community areas, caution must be used in interpreting the community area findings based on frequencies as an estimator of risk.
The criminal justice data source for this study allowed the researchers to examine several variables that have been infrequently reported in the literature. Strengths of this data source include information about offenders, the description of the location where the victims were found, information about the motive and circumstances involved in the homicide, as well as some data on alcohol use by offenders. These factors are better described in this source compared to medical examiners' reports, and considerably better than death certificates (Hewitt, 1997) . However, information related to the victims' use of alcohol and other drugs was less complete on this data source compared to medical examiners' reports.
Additional limitations of this data source include the paucity of data on occupation, as well as the absence of data on the work relatedness of the death. Consequently, the number of work related homicides reported here must be considered a conservative estimate. In contrast to criminal justice data, medical examiners' and coroners' reports and death certificates contain information on work relatedness (Peek-Asa, 1997). Nonetheless, on death certificates, the "usual occupation" may not correspond to the victim's occupation at the time of death.
A consistent limitation across data sources is the need for researchers to use time of death as a surrogate for time of injury. This can be misleading because death may occur hours or days after the injury. As a result, interventions based on time of death may be less appropriately targeted. Nonetheless, these criminal justice data were very useful.
RECOMMENDATIONS
Occupational health nurses can champion the development and implementation of preventive programs and conduct surveillance activities and research (AAOHN, 2001) . The occupational health nurse: • Collaborates with community leaders and members, employers, and employees to set policies and to implement environmental changes. • Performs health surveillance activities (assess incidence of both fatal and nonfatal violence and risk factors, implement changes based on assessment data, and evaluate the effectiveness of prevention efforts). • Conducts follow up and referral for debriefing and counseling after critical incidents and obtains other services. • Facilitates and conducts formal research on workplace violence.
Further, occupational health nurses are knowledgeable about the health, economic, and social consequences of workplace violence. Therefore, they have a responsibility to advance local and national regulations to prevent all types of violence and to ameliorate the social and economic disparities contributing to violence. The following recommendations focus on future research, and policy and program development.
To date, studies have largely examined single variable risk factors for workplace homicide such as gender, race, and age. However, future studies need to cross clas-SEPTEMBER 2002, VOL. 50, NO.9 sify risk factors (e.g., gender by victim-offender relationship) so interventions can be targeted appropriately to a particular group or type of establishment. For example, findings from this study and those of others (Moracco, 2000; Toscano, 1997) show domestically related violence committed by intimates or family members in the workplace is a very serious underlying cause of homicide for women. Occupational health nurses can use information such as this to target interventions. Duda (1997) called for employers to take a proactive role in addressing domestic violence in the workplace. She outlined workplace interventions to prevent harm to workers and suggested policy and programmatic directions. The authors support Duda's recommendation to include domestic violence as a component of all workplace violence prevention plans. For example, zero tolerance policies for workplace violence should explicitly address domestic violence.
Occupational health nurses should consider the effect of social and economic issues on the risk of workplace homicide. In Chicago, for example, substantial disparity in workplace homicides occurred across community areas. With one exception (an upscale retail area), workplace homicide was concentrated in lower socioeconomic areas. Similarly, the study of community based homicide in Chicago by Whitman (1996) found an association between homicide risk and disadvantaged economic conditions.
Other researchers note that social and economic factors underlie differences in homicide risk (Cubbin, 2000; Riley, 1997) . They hypothesize that social inequalities, such as emergency medical services, may affect homicide risk. The authors suggest that both quality of emergency medical services and the response time might affect the fatality associated with violence related injuries. This hypothesis remains to be examined. In addition, economically disadvantaged areas may spawn robberies that carry a high risk for homicide.
Based on identified risk factors, robbery deterrence strategies need to be enacted and evaluated (WorkplaceViolence Task Force and the Department of Labor and Industries, 1997). Although there is no OSHA regulation per se related to violence, the general duty clause of the 1970 Occupational Safety and Health Act mandates employers to provide a safe and healthful workplace. In addition, OSHA has released guidelines and recommendations to prevent assault in late night retail establishments, taxi and delivery services, and health care and social service agencies (OSHA, 1996 (OSHA, , 1998 (OSHA, , 2000 . These guidelines and recommendations need to be evaluated (Merchant, 2001) .
To date, interventions related to environmental, administrative, and behavioral measures have been proposed, but review studies indicate few of these interventions have been evaluated (Casteel, 2000; . In a recent study, bright exterior lighting and a combination of at least five administrative interventions were associated with decreased risk of homicide, although the findings were not statistically significant (Loomis, 2002) .
There is a need not only for testing the effectiveness of preventive measures in general, but also for interventions targeted to specific industries or business. Although intervention studies frequently addressed convenience stores and, to a lesser extent, retail establishments (Casteel, 2000) , there is a paucity of information related to workplace homicides in eating and drinking establishments. This study showed taverns were a common site for workplace homicides and these victims frequently tested positive for alcohol use.
In North Carolina, alcohol use by victims was three times more common in dispute related homicides than in robbery related ones (Moracco, 2000) . Future research needs to determine what role, if any, alcohol plays in the risk for instrumental and expressive homicides in taverns. In addition, researchers should explore the effects of other factors, such as victim and offender relationships and working hours, on the risk of homicides in taverns. Interventions must be developed and evaluated for taverns, as well as other types of establishments. Occupational health nurses need to develop appropriate strategies and interventions for their workplaces because generalized interventions may not be effective across all settings.
SUMMARY
Comparisons with other studies and sources of data show the patterns of workplace homicide risk in Chicago are similar to those found in other geographical areas. Although further research is needed, these findings show the nonrandomness of workplace homicides and the types of interventions appropriate to decrease fatal violent acts.
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